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SCOPE OF CLAIM FOR A PATENT 

A method for producing a copper-carbon fiber 

composite material, comprising the steps of: 

mixing copper powder or copper alloy powder with a 

binder with agitation to obtain slurry; 

impregnating previously prepared carbon fiber with 

the slurry; and thereafter, 

pressure-sintering the carbon fiber impregnated with 

the slurry or dissolving and solidifying the carbon fiber 

impregnated with the slurry. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a method for 
producing a copper alloy-carbon fiber composite material 
which is used for a collector ring, a collector ring short 
circuit device slider, a substrate of a semiconductor 
device, a winding for a rotor, a bearing, etc. 

EXAMPLE 1 

Fig. 1 illustrates a process for producing a 
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copper-carbon fiber composite material. As Cu powder, Cu 
fine powder having a particle diameter of 1 pm was used 
which was reduced in an atmosphere of hydrogen at 300 ° C 
for approximately one hour. Methyl cellulose and pure 
water were added to this Cu powder, and they were mixed 
with agitation by a grinder to obtain Cu matrix slurry. 
A bundle of carbon fibers (2,000 fibers) was fully immersed 
in this slurry. The carbon fiber had an elliptical 
transverse cross section in which the length of a major 
axis was 9 pm, and the length of a minor axis was 4 pm. 
Further, in order to ensure that the slurry fully permeated 
through the bundle of fibers, the bundles of fibers were 
pressed by a roller several times. Then, 100,000 bundles 
of fibers impregnated with the slurry were aligned in the 
same direction, and superimposed one bundle on another. 
Thereafter, the bundles of fibers were dried in the 
atmosphere at 100 °C to obtain a provisional composite. 
Next, this provisional composite was heated in an 
atmosphere of hydrogen at 700 ° C to 800 ° C to remove the 
binder, and concurrently, provisional sintering was 
performed. In this state, a desired Cu-C composite 
material was substantially formed. However, since the 
density ratio of the Cu matrix was small, the composite 
was pressed by a static pressure of 4 to 5 t/cm 2 , and 
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sintered in an atmosphere of hydrogen at 1,000 °C for one 
hour. Lastly, the shape of the composite and the direction 
of the fibers were modified through a graphite dice at 
950 ° C to 1,000 °C. As a result, a Cu-20 vol% carbon fiber 
composite material shown in Fig . 2 was obtained . The 
tensile strength of this composite material was 40 Kg/mm 2 . 

EXAMPLE 2 

A Cu-1% Cr alloy was formed into powder by an atomizer 
to obtain 325 -mesh powder. Thereafter, in the same manner 
as in Example 1, slurry was prepared, and carbon fibers 
were impregnated with this slurry to obtain a provisional 
f composition. This provisional composition was placed in 

an alumina mold, and a matrix composed of Cu-0 . 5% Cr powder 
was pressed and dissolved in a vacuum at 1 , 150 ° C to 1 , 200 ° C . 
As a result, fibers were impregnated with the Cu-0. 5% Cr 
matrix to obtain a composite composed of the Cu-0. 5% Cr 
matrix and the carbon fibers. 

EXAMPLE 3 

A Cu-20% Sn-0. 5% Ti alloy was dissolved and 
thereafter formed into 325-mesh powder. In the same 
manner as in Example 1, this powder was made into slurry, 
and a composite of this matrix and carbon fibers was formed. 
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This Cu-carbon fiber composite was heated by 
high-frequency heating in a vacuum at 1,200 ° C to 1,300 °C 
by means of an alumina dice via graphite, and 
simultaneously, the matrix was dissolved and the fibers 
were modified. As a result, a composite of the Cu-20% 
Sn-0.5% Ti matrix and the carbon fibers was obtained. 

Wettability of copper to carbon is extremely low. 
However, according to the method for producing a Cu-carbon 
fiber composite material in accordance with the present 
invention, the Cu-C composite material was obtained 
without using other materials, and this composite had 
higher conductivity than a conventional Cu-C composite 
material. In addition, a desired Cu alloy-carbon fiber 
composite material was obtained. 

The method for producing a Cu (or Cu alloy ) -carbon 
fiber composite material has been described so far. 
However, according to this method, a composite of another 
matrix material and a composite of another fiber material 
can be produced. Therefore, the present invention 
encompasses producing these composites. 
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